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321 ...SIGNAL PROCESSING UNIT 
518 LIKELIHOOD DETECTION UNIT 
515... NUMBER OF SIGNAL POINTS: 64 
517 NUMBER OF SIGNAL POINTS: 64 
514... SIGNAL POINT REDUCTION UNIT 
516... SIGNAL POINT REDUCTION UNIT 



509.. PARTIAL BIT JUDGMENT UNIT 
512 PARTIAL BIT JUDGMENT UNIT 

A. .. NUMBER OF SIGNAL POINTS: 16 
507... SEPARATION UNIT 

B. .. NUMBER OF SIGNAL POINTS: 256 



(57) Abstract: A reception device includes: a partial bit demodulation unit (550) for demodulating a partial bit among bits constitut- 
ing one symbol of each modulation signal by using a detection method different from the likelihood detection; signal point reduction 
units (514, 516) for reducing the number of candidate signal points by using the partial bit demodulated; and a likelihood detection 
unit (518) for obtaining reception digital signals (322, 323) by performing most likelihood detection according to the Euclid distance 
between the reduced number of candidate signal points and the reception point. Thus, it is possible to obtain only some bits which 
hardly cause an error, by the partial bit demodulation unit (550) and obtain the other bits by the likelihood detection unit (518), 
thereby effectively improving the error ratio characteristic with a comparatively small circuit size. 
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[oooi] *mwn.mm<DT^^fatbmmzmm£fttc.mmm^&^m^xmmirz>%: 
Steffi 

[0002] mwcT^T-r&m^itmmiTmbisX* ^m^mi-m^nt^m^ 
bfrx^Zo wr, z<Dft&f?xmfcffl^&tiftftmz<>\,^xmm&m^xffim 

[0003] in i (^*dv >-c, mm musoi-i, mm ft-^Ao^vv^/wi ^lRx^mmm ^b<d 

(D^^i/?Mm^lRZ$m{m{m^B(D^Ji/#Ma ^-2^*j-L-CBPSK(Binariphase 
Phase Shift Keying)-^QPSK(Quadrature Phase Shift Keying), 16QAM(Quadrature 
Amplitude ModulationM(D^m^:Mir^.t\CXK) , i^fl ft ^A(D~<— ^/^^Kff ^4 

[0004] ^§P6^, i^ff ft ^-Atf>-<-^^Kff ^4RXfmm ft 4§*BCQ-<— ;*^Kff ^ 

5 i-Mi^xm &wcmmRx?mmm<vpjrm<vmm®im$:Mir-b kxv, mmm^A 

t\.xmM^ti^tmcT^i-io^b^mimt^B(DmMit^8^m^t^xmM 
[0005] ^mmmwfe, r^^-nx^m wt^itft-^^L-c mmmicx^x 

mm^i7\zx^xm^^m^mmw<Dm^m^mir-tKx<o^<— ^ovm 
[0006] m±^^i9^ i8&%i$i~r%-bK£<Q, mmm^-A(D^ 
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±tfeS[*R19W:, ^#fFJCmi^^$tvTV^J;5^, Jft±lfeS£(MLD: Maximum 
Likelihood Detection) ^t5o 

##fF3Cfi*U : T^MJ^VW— ^Vy^-> — 1999, 1038H, 9J3 
1999^(IEEE WCNC 1999, pp.1038-1042, Sep. 1999.) 

[0007] u^u^ib, MK.^mi(Dmm^^^x, mm\t ^j«3-ei6QAM^To7-c 

4QAM3rff ofd^fm, ^±^§P19-eMLD^ff5^t-, 64X64 =4096j® 

[ooos] n m*. mm<DT^^fabmm£fttz.mm<Dmmm^&, ttm&j'bts 

fm^mmxm^mm^<mmx%^m^u^m^'r^tx^ 0 &ttmm 

[0009] ^mm<D^m mmt. mm^T^T^fab^ft^timftz^min^&mmirzm 
mmm^mimtitcmMm^^mir^mmmxhox, &mm^(o^* 
;vwm&im^**^mtmMh. ±&^mti^m^^^m^m^^xm 

w^/vmmmm^^xmmm^^mmirm^nm^ mm^tntm 
mm^ut^m^-^<>m^t^m\^x±&^m^n9±m^kmut^Mcmir 

[ooio] ^(DmmKxtii^^^iymm^x^±mmm.tnm^^m^m^m^^x- 
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&xm<D^yb&mm&<M#>z>z.t&x%z> 0 ^<d£?k, ±mk^^mmD 

[oon] *fc^e^(D^ff^«^,m#:^T^^d^^tb^M^^^I§fa^^ffi- 

z>m ^Et^v vt\ mm tvh^ft ^-^y^^-r^ tK^mmm 

■So 

[0012] ^ff #J-C\ m-^-fe5/hrt(Dff ^^^ii^tVh^^r^^o^ 

[0013] icitbti, Stwryrt^bM £*wyg^tf>ggiMt ^Sr, itt£ift/h£ 

tm^mmxm^mm^<mmx^^mmm^mux^ 0 ^.t^mmxim. 

[0014] [H l^^'ZWi^T^^ffi' ^R&U^ff £jg<D«£ V&Mtft&^iry^y ?m 

m2]^mfi<Dmmmmum%mmmm(DM)&&^iry*uyy-m 

[04]*^ m (Dmmmm 1 mu^mm^-r^ m 
m5^mmm<Dm^mi®(DM}$&miry*viyy-m 

m 7mmm ^AKmm ~rz> 1 6q AM©t' y bmm ( m 7 a) Rximmm ^-b Kmm -r 

S16QAM<DtVMfig(H7B) Sr^*f*ia 
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[08] 16QAM(D^Mff ^-A£l6QAM<DggfSfi #BSr^^ Uh£#tf>J£3£ffi- ( 
[09] 1 6QAMCD tfy hIE© ( El 9 A) R T$Wfc?>W& 1 fc*5 tf%> 1 6QAM©SP^y h 

Wfe<Dlt&<affi$iftm<Dt£i3 (09b) £^i~0 

[0 1 l]16QAM(DfcVMaS (0 1 1A) ^.U?16QAM<D2tVb?r§P^tVh^JS:i~§ 

fc^ft^fijott;^ (0 1 ib) *mirm 

[0 13]0 1 2<Di£ff ^g^fb^ff £;fl3^f${f ^-A(D^ -Afitj& (0 1 3A) &1>*0 
1 2<D^{f ^Bd>£>3£fi £tl^Mff ^"B(D^ ( 0 1 3B) ^i~0 

[0l4]0l2(DMffS^^»ff^-^ff-f-§S:m^^*^^-t-^n 5 /^0 

[015]^ife(D^2(»MffSm^J:§ff^IBm(015A)^tJ«||Ji(»^2(D^ 

ft igg^^$R^Vh*iJfen#^^f iJcDtt^" (0 1 5B) &mirm 
[0 17]64QAM(Dff ^IE®^i-0 

m2zmmmm4<D{m^®tmi®(Dm(DM)&M&^ir7*^yy-m 
m24mm(Dnm5(DW^&(Dm^^iry^y^m 

[025]^(Z)BI|5(^$5tt§^Mff^A(D$P^tVh^lJ^^fP^tVh^lJ^(D 

*^(025A) , mm<D^m5^n^mmm^B(D^^yhm\mir^^yh 
m26mm<Djtm5<D&^k%wm<DMj$m&^y^yy-m 
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[^smitomie^^Thwy;^^ 

m 36mM(DMM8(D 1 try HR| s^a^jiR^i-^ a — h 
[0015] j^t\ *^0J^^^M(-ov^-cEl®^#^L-cP»a^mKi-5o 

[0016] (^Off^l) 

02^, ^JtO^fil^fl ^g<Dfi|j£^-r o ^if ^®100{i, ^P§|3102^ 

o 

[0017] ^|BfP102«, -^Vv^/Wl ^-101, A*J${f ^-118£:A^U A* 

ft -5§-i03£«c£Bi04^m-!-£o MclftlCMte, ^-^^Kff -^103«f&:^ 

[0018] mm^llOU, "fjWMt ^-109, 71/- ivRj^ff ^-118^A^U 7U^t 

^ff^-iis^bfc^oT^V^/Hf^-iog^Mb, 'iTU-J;^^— ;*^^K 
ft ^-in^t£t5c^ii2^m-r§o MSc£BH2te, ^^Kff ^iiUd»if 
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-rZLkKH), ^H^#115Sr#5o &itfi#115tt, T>*^116tf>e>«ft£:LTffi 

[0019] j&*3^T©tftW"ett, T^y-riosfatbmin Zthzm^&^mi&^AtWTf, r> 

[oo2o] 7u—j»m&m^&$Mii7^ ^u-^m^mirmm, m%.&. m3<D?v— 

[0021] M3i^ mis ^©100(D#T^^-108, 1 16/^^{1 $*L5^f9fS A 
flf^^-To T>-^108^fb^{f &*L53gfHff ^"A, T>ir^ 116/5^3£ff 

#W201,&U?203te\ ^ns^^/K/K ^17— K\ ^IJT^/VW^tt 

[0022] m*K. *mM<DMWi<Dg:it SI©M^f 0 S:ff ^!g300te, 2o©7>rt 
3oi, 3ii-eff i~s 0 

[0023] 4S^fP303«, TV^301^ffLfc^{mt-^302^A^^b, g:ff ft -^302^ 
M^m^m, SC^W&^i&U rttJ5U:t)#fc-<-^^>'m#304SrjS»ifctfe«|J 
305^m«o »t5c§|3305«, *^KfI #304«rj£i£ffcU r*U£j;9# 

/'»m^»-<— ^^^Kfa^306^m^-r^o 

[0024] ^H^A©^^/l^»*i3e*P307tt, i£J4tt^tfV<— *^Kft ^306£A 

^mmim^B<D^^/vm^>^203^mv^x^-^/vmwi^m^u ^.n\-x 
mtcmmm^B(D^^/vmmm^3io^m^mm2iKmmi-^ 0 

[0025] 4ffi$l$l3313te\ T>T^-311X^im Lfc^ff ft -^312SrA^J^L, ft ^-312^ 
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rcmmmm<7)-<-^^m^-3i6^m±ii-^o 

[0026] ^M\t^A(D^^^V^m^'^M317\^ itifci&C^tf)-^— *^Kft -^316^A 

8£ft ^^mm>32i\z.mmir^> 0 nmc. ^-B^^/v^mmm^iwz 
mt-mmm^B<D^^mmm^-320^m^-mmm2iKmtiiir^ o 

[0027] ft ^SgP321{i, i£M&cfl<D-<— ^/^^Wf ^-306, 316, ilff^AOf^ 
?VMWi\t ^308, 318, ^f^f -S§-B<D^-r^/^tMf -^310, 320£A^£U ^tb 

/Ht-^-322, »ff ^B<D^>^/Wf -^323£r#5 0 ft ^MM321»p*ffl<D« 

[0028] g|6^, ^3t<Z)?F^-*5tf5^ff ^gP^(^M#^-r o |£gl00tf>T^ 
^108^fb^f ZflZm ^-^Txa(t) , T^^T" 116^fb^ff £fl%m ^Txb (t) 

fcU S:ffigM300(DS:ffT^-7-30i-eg:ff$tL§ff^Rxi(t), 

31 l-V&mZtlZm ^Rx2 (t) £U ^T>^^1<Dfc«^Kj^;h^;h^l 1 (t) , 

hi2(t), h2i(t), h22(t)^-r& 0 ^»M#^^5i:i-^ 0 fc/cu tteR# 



[0029] ®7A, ®7B^ ^§-^M§|S102, 110-ei6QAM(Quadrature Amplitude 

Modulation)^fo7^^(D^Mff^A^^Mff^B(Dff^^iam^t^^^hflJ«9^ 

rsr^-fo 07A^^^ff-^A<Dff-^^ga®^.u?tvb#j9^T-e$)«9, m7B^mm 




h\\(t) h2\{t)\/Txa{t)\ 
h\2{t) h22(t))\Txb(t) . 



(i) 
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*W^#J«9^Tbtb^4t->h^(SaO, Sal, Sa2, Sa3) £fE3£U mMis^BCOl^ 

^V^cfij«9^-c^tb§4tr5/h^(sbo, sbi, sb2, sb3) bm&1rz> 0 irftfrib, (S 

aO, Sal, Sa2, Sa3h (SbO, Sbl, Sb2, Sb3) te: , ^tl^rtl, (0, 0, 0, 0)^ib(l 
, 1, 1, l)<D16MM(Dm&bZ>o 

[0030] ni7A, m7B(D£yKmmim^A, mmis^-B^i6QAM(Dt^. ^m^tix^m^ 

[0031] g|8(D^^«256^(Dti^f ^-^^-To *fc^701te, |E|4<Dj»;f$cg^— 
^/^^Kff "^306(Dff ^^i~ 0 r<D^^, 256^(D*i^f -^-^^^fem^^^ 

-x/^m^<Dm^&7oib<Dm^&mM&^#>, mh$m<D'b&^mb%m 
mm ^-u^mmir^bx\ mmm^A, mmm%-B<D&^ ^m^n^b^x^ 

o WlK-l-i, %f^702}^ (SaO, Sal, Sa2, Sa3, SbO, Sbl, Sb2, Sb3) #K0, 0, 0 
, 0, 0, 0, 0, 0) commit ^-fi,X&*)^ mS<DM&, ^701^256^(DtiSff-^ 
U<D51bmfeit^&702tiX<DmM&wch'h^^<DX\ ^m^^bVX(0, 0, 0, 0 

, o, o, o, 0)&n%~btfx^% o 

[0032] ^(Di^t-br, mfc&?f?t, &b256&<Dmfem ^-&^x<Dm<Dm ^£JEg 
t^m ^mm^mmm^\^-^)^m^b^x^Mm^^o (D* 

[0033] ^mmmm^m mmoofe, r©st(Z)«^x.tM§iit^^ /h$ 
[0034] ^mm<DMm(D^mmm3oo(D^mxh^m^-mm^32i<Dmmmm^ 

[0035] ftMM507^ mMis ^A(D^^;V^m\t ^-308, 318 N ^fHff J§-B<D^-^/V 
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320, f»i©-<- ^^Kfl ^-306, 316£A^U (l)^(D 
i^T^lf^T^-e, ^ffff ^Txa(t), Txb(t)<D#t^ff ^£r#5 0 ^St§P507 

i2^mi-§ 0 

[0036] ^-e5>gl§R507i:, lft5>tVb¥lJ/M509, 512te, ±m^titm^m^m 

m v ^T^Mff ^-A, bcd— ftj^tr yhw^Mtixiiiv >„ 

[0037] g|5#eVHW^g|5509, 512(D«jf^^oV^|feKi-^o ^tVb¥lJ/£$P509^ 
tiililftA^ot ^TcD$P#tVh¥lJSSl3509<DKjfN;iol vrt£W1-3 0 EI9A 

^mit^-ACDli/^?$/V$:Mj$ir%4\?vb(SaO, Sal, Sa2, Sa3) 
m^-&iZ.mz.£oX (0, 0, 0, 0)^fb(l, 1, 1, DC^fW^I^, 
[0038] g|^fcVH«gB509te, ^min^-A<Dmfe^—^<^m^508&A£)bU M 

m\t^A<Dm^—^^nt^5os&, m^BK^-rm^i^^x^^tzM^s 

aO=l, fJi^2^#^L-CV^J^^SaO = 0, i^i$3^#^L-Cl\^Sa2= 1, fjti$ 
4^#^L-CV^#^Sa2 = 0, f|J$5^#^LTl^^Sa3 = l£$:^U ^(Dff 
^^ff-^-A(D^$^^tVhW#510^LTm^«o §P^>h^J^5 

^tx\ ^Mft-^-B(D^^$tLfc^tvhft#5i3^m^-r^ 0 

[0039] l^yh&fcfeir%m^&M9B<D£ylZ.mtbfcm&n, SaO, Sbl, Sa2, S 

a3(D5^El9B(Dj;5^^fcltVh^<93tVh^i:b^U lELVMfgtt^^v^^ 

a*5 vsm^m ^hx&% 0 
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[0040] mz., m-%-&ffl!&M514. 516<D»f^^oV>TtaMi-5o ^#^S!I«SP514W:. 

o, m*m^A<D&7&tiim&vyhmn5io, mmm^B^^titm^yh 
^vmrnm^t -^-318. ggnffl- %rB<D<?*r*/v$mmfem ^-320^, mscdx^k 

[0041] #y^.«\ mmm^A(D^^nt'W^yhmm5iotvxs a o=i(Dmn^. m 

14KA±l^tltli>(7)tir^ 0 -f%t^ in ^rmm^514l^ 256ji(Dff ^(H8)(D 

ft^-308, mm\t^-B(D^^;v^.m\t^3io^ mm\t^A(Dfc^fhtcM>ft\fyY 
mtffw sa««©^#^fs«5i7Srm^*r5o 

[0042] ±S*l»ElfB518tt. »t5c#(D-<-^^Km^-306, 316, fiM^tf>ff 

#515, 517^rA^J^i-^o ^LT, giJ««©^#^CfS #515X^14*16©^— 
^/^^Kff -^316^, g|10<D^^#^ o HlO^oV^T, mUW&V)^— 

wtmiedm^Toix^irm^&xhK), mm&^m^&mmsis&Wt&x^ 
-T64B(Dm^Mxh^ 0 ^lt, ±m^^5i8^ 64&(D&mm-%-Mtm$m 

^utmmm^<D^-^<>vm^(Dm^U7oit(Dm^umm^M^o 
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[0043] ZrLX, ±StftSESP518H:. 7?l^*hVyJVU&9^*hV-y*Y&m^X, ±St 

[0044] fa<L,x*mm<Dj&MK£tu$. ±m&Wibtem%:z>itk ; &j?W:&m^x&&mm 

55ot, mm^titcM^yh^m^^xmwm ^fc&mmirzm^&Bm^i^ 5 
i6t, mm^titmmm^ub^mub(D^-^jiy-Fmmicm^^xm±^^ 

no^.bXmtf^^Mt^-322, 323£#3±J^«518££i£tf3£5t-Uh 

^b\cx^^m^i^m^mmxmw^^mw:m^±u^^irmm3o 

x%z>o ttmnmmni&mzm^x&ftzwft&ym. m^m^^yv^xh 
tttb, ^x<D^yb^mn^mwm^m^^x±&m^ir^m^bitmvx, m 
nmmw^x^m^^(D^^m^mmir^b^x^ 0 
[0045] (dn^yhm^^m^mmm 

±^timM(DJ&MXi-Z, %y^yhmfe^509, 512^J;o-Cltf^-f otVh^J 

m&fty?.bx\ m^&mmM5i4, siex^n^nm^yh^mmm^m^m 
^yh-r^^yhm^ny^bx, m^&m$m5i4, 5i6x^ti^tini-4^yh(Dmm 

[0046] HlllA, HllB^, m8(D^y$\?yhm7£^509, 512fCjo^T, 2\?iyh&&:feir 

%m<vikmjTm<D-m$:^-r 0 ^\f^bm^509b^^ybm^5i2^ m 
mMM(Dm^mt£%fdtfxmm<Dmi¥&n?<Dx\ ^xi-zmmm -s-a^ov vr 

(DW^yb¥\^^509C0mff^^^Xm.mir^ o milAit, 16QAM(D16fi(D{f 
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v'^W^J&i-^fcVMSaO, Sal, Sa2, Sa3) fit, ff^^g^J;oT(0, 0, 

0,0)7^(1,1,1, D^v^^d^^XUCSr^So 
[0047] gp^yh^J^gP509«, ^^fa^A(Dm^-<— ^^Kff ^508^A^irb, ^ 

Z>m&. SaO = 0, Sa2 = l£Sft£U ^^2^#^-f Sal = l, Sa2=l, fji 

^3^#^i-§#^. SaO=l. Sa2=l. W$A\Z&&1rZ>yfr& . SaO = 0, Sa3 = l 
, m^5\Z.tffctZ>M&, Sal = l, Sa3 = l, ^6^#^i-§^, SaO=l, Sa3 
= 1, mML7\Z.fcj£-rZ>m&. SaO = 0, Sa2 = 0, ^8^#^i"§^, Sal = l, 
Sa2 = 0, mM$\^fctZ>W>&, SaO = l, Sa2 = 0i:^i-§ o ^bT$|3^>h^J 

„ ^#tVHMS$l3512J3\ ^B<D#t5£-<— *^Kff ^-51l£Ay^U _h 

i&t mw^mft&mz. t-?\ mmm -^-B(D^$tb«^t->MffR5i3^m^i- 

[0048] ^-C, 2tVh^Si-^^^SllB(Dj;5^^/ca*{i. SaO, Sbl, Sa2. 
Sa3(^5^011B(Dj;5^^fc2tVh^a t 92fcVhi:l:b^L, ELl^iEtt/^ii^ 

[0049] fS^giJ^§P514-e«, _h^^l^#Ott^ff5^^T^M^^i'JM^fT5o ' 
tt«^l:VMt#513tt2t-Vh-e«^$ttTV ^f~#>, 8tT>h (256,£<7>ff #^t) 

[0050] (ii) -^vi^^y r^-^:— (Digffl 

/V^-^-VyT^^^bTOFDMCOrthogonal Frequency Division Multiplexing) 
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[oo5i] 012^ mmmw&m&.&m'to mmmmnoon^ mflmio2^>^/wt 
^iioi3rA#*r5£#i^ i i2^v>^/Wf #i 1 1 i^atj-t^o 

[0052] ^HSPii02, iii2fci\ ^ti^ti, "f^yZMt ^-1101, mi, ?u—j>JMj&it 
#H22SrA^7i:U 71/- A#|j&ff -^1122^Ufc^ 0 -C-7 2 V^/Hf ^§-1101, 11 
llSr^HU ^tb(^J:«9#fc^<— ^/^Rff -^1103. lll3&vyT/w-^wi^|& 

S5(S/P)1104, 1114lclMttJi-^o ^yr/W^W^|fe$|J1104, 1114{3\ ^rtb 
-^TU /^^Kfi ^1103, 1113S:^yT/W-?9W^^U 
WWf#1105, 1115£i£7— !J:x.£Jfc8B(idft) 1106. 1116^ttl*r6o j£7— y 
^tfe8BH06 % 1116{3\ ^tl^ti, /^WHf-^-1105, 1115^7— y^Jfe 
SrJfeU -tb^J:«9#fc^7— y^mmoft^-1107. 1117^^1108, 1118 

tcMmi-So #^iio8, ni8«, -we^u $£7—v^&&&<Dffi #1107, 11 

17MM»»I, fS-^it*S^if5rJi-r^t^j;>9, ^H^s#1109, 1119£#5 0 ^ 
fHfI#1109, 1119f3\ ZrWetl, T^^lllO. 112036^®fti:L-CW^7$tb« 

o 

[0053] #T^^MllO, 1120/&>&f3\ ^tl^tl^ OFDMft ^"T?S>5^H^ 

^-1 109 (^HfS-^A) «Mf ^-l 119 (ggUff-^B) fimim^tiZo 

[0054] ^*^ft-^^gi5ii2i«, 7i/— j*n$L<Dmw&7^— j>>mmt-^ 

H22bVXtUt)1r% 0 7V-«fJ^ 013A, EU3B^i- 0 013A, EI13B 
i*. 7V- ^^SrNFra-MSE*«rC^U^:t>©-e*>5„ g|13Af*^fa-^A(D7W 

— igi3Btt^wm ^-B<D7i/— A«j£^i- 0 — ^LT^yri^ 

S^^^-rSo ^*5^-e#Lf^^n5/h^>'#/H201^, ^ftffl-C^r*/W&£ 
[0055] ®14^ ^3ge©»^Sr^t"o S:ff ^©300te, 2o<DT>-^1301, 1311 
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[0056] 4ffi$|$|51303te:. T>-^1301-e^ff Lfc§:{f ft ^"1302^A^^U ^ff ft ^"1 
302tMt«^ML, itt^i«9#fc-<-^/^^Km^-1304^-y^ 
^(dft)1305^m-f-£o ^-y^»§R1305f*. ^/^^Kff-^-1304^ 

— y^^U ^^i^^c^-y^^^ff-^isoe^ffiiji-^o 

[0057] m$\t^A(D^*;vmmm'MMlZ07\i, 7—V^$:%k(Dmm306%:A±)k 

;V^mm^mi310{^)Tl^h^^T^(D^^fb(Dm^m^Xmm^X\^ 
[0058] UTO^ M^$|51313^, T^^1311^lf LfcSffff ^1312£rAij£U g 
— y^m$P(dft)1315^tii-r^ 0 ^-y^^§|31315^, ^/^Klf ^13 

i4^-y^#b, -^^j;(9#fc^— y^mm^ff^-i3i6^m^-r^o 

[0059] ^f8ff ^A<D5^/V^lMl^l317te, ^-y^##(Dff ^-1316£A^£ 
U ®13A(D^|^ff ^-A(D/^n5/h^/^/H201^fflV^, ^m\t^A(D^^ 
^W}^^VTl^h^VT5^X\ ^tWtLJktf). WM\t^A(D^-^^;VMm\t 
-^1318 (^VTl^h^VT5(D^:ti^fi(Dm^m ^XM)&£tiX\ >5) £t±Uj 

-r^o i^-, »ft -^-B(D^^/v^ib^fisi3i9^, ^-y^^m^^t -^-i 

316§rA^^U HH3BC0^Mft-^B^N-ri3:yh^^/H201^ffiV^, ^liff-^ 

Bo^^/v^s^^yTi^fb^yTssre, ^ti^-uj^ mmiw^-B^^ 

[0060] ft ^atP1321tt x y^^Off ^-1306, 1316, ^Mf ^A(D^-^/V 
^Kjff ^1308, 1318, mMis ^B(D^-^^V^M\t ^1310, 1320^A^ 
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^f|ff^B<D^>^/Wf^-1323£#3 0 

[0061] ft ^a§pi32ifi, m5{c^tds^m^32itmm<Dm)&birti^j:\;\ -r 

X7— y^Mt£>fl^-1306£A^U ^{f^A<D^-^VMff^318^ft 
X.T^Mff^-A(D^-^^/V^ll]*i^l318^A^b, ^Mff^-B(D^--Y^/^»J 

ff^-320^ft^.T^Mff^-B(D^-Y^/v^«]it^i320^A^b, j£*£t&:ieo-< 

—^^m^-3i6Ki^x7—v^mmm<Dm^i3i6^Atiirnitx\\ 

[0062] #l»507te, ^fm^A<D^^/V»#t^501, 504, ^Mff ^B 

(D^^V^mWMM^O^ 505, y^^tfMf -^-503, 506£A^U (l 

)^^^v^-r^yTr^^^f^#^ifeb, Hi3A, mi3B<Dm%i$k-mmm 

lzteifZ>7U—J*Mf&Klsfc^X, mmin ^■A<DM'M'<— xsOFim ^508, WM 
[0063] -^LT, §P^tVh^lJ^509, 512«, dr^Tr^, ii*R^ii^^tVb£r 

mm-r% 0 -£fcm ^r&mmi$5i4, 5i6^oivob, ^yrr^, _h»^#^ff 

%-timm&m\ ±m^mmis^ ^vr^tK±m^m^n% ^.n^x<o, of 

DMff ^-XteZmWt ^§A, B<DfjWMn ^-1322, 1323^#§r^^-e^r§ 0 
[0064] ^(Dj:5^bT, OFDM;^lg<D^/l^^yT^£^oV^t>, ^^M^rHifei- 

[0065] (^Jfe<Z)^M2) 

v>Tt^0j!-r§ o mm^ ~~xn, ^Kmmim^AK^xwiwirzft^ mmm^-B 

[0066] mm mmt^m mm^mmmm^ mm<Dj&mitmmxfoz> 0 mm^mitm 
t£z>(D\^ mm mm&mmwm&b, ^mmm^y^yhm^s m^&mm 
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[oo67] mi5Ai^ *mm<Di&m<DmiTmmz£%m^MmmM$:^ir 0 ^tmi5B\^ 

$13102, 110, 012(D^HS|J11O2, 1112^j;oT, Ml5A<D£5%if%-%rM'?yl*> 

[0068] mi5A^i-j;5^, ^mmmm^mmm^ m^A^i^yhtu l-ts* 
[oo69] ^h/icit), gftffia-m, fa^4^-e^$tiTv^-fe^M^-e*ai!^2tvb 

[0070] AttftjfclHu ^{f-<— ^^Rff |gi5B^-ri-Q¥B^*5V^, IgJfcl 

\Zft&1-Z>i&&\Z:n, «£l<Dff ^&4^#»<D2fcVk SaO=l, Sa2 = l£§B 

m&2<Dm-%&4&X*&m(D2}?yK SaO=0, Sa2 = l&W&lf-yhbLXIk&rZ 

3fc«(D2fcVk SaO = 0, Sa2 = 0^fP^t-Vh^bT^:fei-§ o ^fc^ff^— *x^K 
ft ^4^#^«^^{i, ^4(Dfs-^^4^T^ffl<D2tVh, SaO = l 
, Sa2=0£gB#tVh£bT^-r£o 
[0071] g|5(D§P5>tVh^J^509^, ^fb<^5££tl^c2t>h<Dft#^lS{f ^A(D 
!kfe£tl1tnft&yhmn5l0bVXMl)1rZ> o ^t^ybm^512K^\^Xh, & 

[0072] El5<Dfl #jSS!l«lfP514, 516«, SR^tryHW3^509, 512\Z£oX&:fe£tl1t 
4tryh©ffif«SrfflV^, HJgcD^l-e_h^UfcJ;5^256^<D^Mff^Srl6^; 
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[0073] fa<L,X#mifc<D1&MK£tl\'£, MffiSMlOO, 1100(D^|^102 N 110, 1102 
, 1112^*5V^ IQ¥ffi_h-C\ MWt<D{t ^U^yUc^m^ti, fa^m^&^yh 

[0074] m%.x, i^yb^co4^<Dm^mmm^m^<ir^tm^ ^yhm<D^mhmv 

[0075] 3fe*3lSfe©^i^mfe©^«S-eri, ^HfS-^A^^UfS-^-BOfS^BBB*- 

[0076] mmmxn, mmn^A&m^&mn&misA&xyKu mm\t^B(D 

m^mm&mvA<D&?\z.irz> 0 ^x^mmxit, m5<Dmmis^A<Dt^<D^ 

12^ioTltVh^^i-^^-e\ ff3tVh^^-r^ 0 -tb-Cm #^S!l«*fP514 
, 516-C^, r<D^$tbfc3lf^h(D§|5^tVhff#MV^256^(D^Mfa^^ 
32^^f^^iiJ^i-§ 0 
[0077] *^ftffiT\ ^f§fs-^A(D^§P^tVh^J^«^t#X.^^ 0 ^(D^fe 

A©2tf5*«rSB#BIS*#-«o ft#^S!l«SP514, 516J3\ &£$*Lfc:2lf3*«rfflV^ 

^yyKBettSr^feSiM, ±S*ft»tSr 
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[oo78] ^ -jj<Dmmt^K^ ^(Du^yh^m^-rtu^ sultry nbi 
m^mm^mmtx^fDx, ^(D^tmrn^mm^mm-r^b^x^o z.<d 

[oo79] mmmm3) 

wc, mmmmi^mm<Dj&n2tmmx&% 0 

[0080] B|17^, I-Q^B^*5tt^64QAM(Dff ^-^ISm^-To ^MM^nm^m 

-C{t^HiJ»514, 516^^0^64 X 64 =4096^(D^Mff ^*^2tf 
1024^(D#^Mff^^^ff^^(Z)^-^y^K{^it^^^^^^^±S^^^T 
[0081] &fcgft3£Sfc*3V>T, gB#£VHMS$l5509, 5ll^«J:oT2tVh^Si-6J;5 

5^^#J^?v\ ^tt^ett4ifVh(D§p^tVh^^i-§i:, «ff ^»16 

[0082] ^r-e^HifecD^-e^, £ib{-0*u^64fii<D^«M(D{f ^lem^LT, 
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ir& Xyfjz^m irryy^y?) faM&ftyo 
[0083] Jlft^Cte, m ^&16&&l±ybbU l±vb\H<D16M(Dm^£M<D®mfe'h 

[0084] S:m#J-e«, m^&16UXmmi5tlX\,^±yb\HX*&mttl:Z>2\?y 

[0085] ^mm^mxi^ G^^m^M^^-a^^n ^&Mmb\^x, mi9K 
m-rxy^m ^■&mm&&mirz> 0 mim, ^-mmm^-K^^yb^n^yb 
^^^(D\zM^eM^^\%mn<Dm^^Mm.x^ 0 z.<Dm^&Mm<vm 
*m&&. ±m^tc<Dbmm^ m^^wk^yu^n. -tybpvvm &&<d 

[0086] Mm^a^m^^^l^ybbV^ lir5/hrt»4^(Dff^P^(DjEgg|tt/h$V^ 

*k ±ybm^m^±^<i-^mm^M(^y^y'i^nyo ~<7)£y\z., m^i- 
i6izmwAmx$%£yizm^&&mmirz> 0 

[0087] £*U£J;«9, &m MXfe, m^M.16Uxm$£tlX\, ^±yb\HX^Mbtj:^4\fy 
b%ffimz.mM~fZ>Z.b&X%Z>£yKt£Z> 0 oi£«9, •feyM^<Dfi^ffigg«l«:/h$< 

^m^tbm^mx^z>(Dx\ 4\fyb(D^m^^^^m^.ny^.b^ 
x%z> 0 

[0088] fr<^x*mm<Di&-mK£fri^ ^fi^ti^mM^Mmm^mMc^r^^- 
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[0089] ^^J&^flcD^i:^ l£ife<D^2T^f&KUb£5^ ^H«-^A^^H 
[0090] (HJg<D7f£B4) 

[0091] m2t<DM^u^m— ^F^#bT^-rm2o^, ^iiito^^ff ^g<z> 

*^Sr^i-o ^ff |£gl900te, ^^fb^l902^ff "f^WMt ^-190l£A^ 
i~3o ^«1902», ^ff ^rVv^/Wf ^-1901tJI»^ii^-^>fbSrJfei-^^^ 

[0092] El4cO^*D«9-efe§ 0 *^ife(D^||-e«, 04£>ff ^yffi 

§|5321^r. El21(Dff ^ag|52000(Dj:5^«j^i-?)o ^*5g|21'e{i, El5£<D*fj£ 

[0093] *^ife(D^B^ff ^a§i52ooo{i, »j^etf#$i32ooi^Wi-^o #;IJ^I 

ff^f|32001«, gij^m^ff ^ft#515, 517, ^Mc^^^^Kft ^50 
3, 506£A^U '^^fflVNT^flJ^teff ^-2002^#, ^1^^2003^ 
^mi-§o ^IJ^2003«, m\\femt^2002&^1-^tXT^?Mt^20 
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[0094] ^(D^JSfBff^§|52001^OTJS§|52003(DM3@^oV>T, H22^fflV>Tp^ 
[0095] #IRJ*> H20(DMff^Ml900^g|i5A(Di5^ff ^lem-e^f^fa-^^^ff b 
[0096] 021(Z){f -^Ma$|32000^*DV>-C{i, g|^tVh¥lJS$l$509^ g|l5BCO 

m^MMmiz-teifzmi&ftmiz.m^, ^mm -^-A^sao, sa2£>2tvh£$:5£L 

, ^tL»^tVhff#510^LTm^i-^o ^tVh¥lJ^512^ 015 

BOff ^JBg^tt^fW^f'Jt-^t, ^Mff ^-B(DSbO, Sb2<D2fcVh£#: 

[0097] ft ^SiJ^$P514fi, ^tVHtt£B509, 512^)^(D4fcVh(Dff #g£rfflV^C, 
16 X 16 = 256^(Dff ^v£/^ib 16,£<D{f ^SrJftfc, ^tb^I'M^ff ^fi#R5 
15^bT#C^IJ^Cf+^§|32001^Mmi-^o ^#^^f^HiJM^516^, 16,£<D 

[0098] ^-C«, f^tf5/h^lJ^f|5509-e^:S$^c^|Sff ^A(DW^yh 

^SaO = 0. Sa2 = 0. ^^ybm^512X^^fhfc.mmm ^B(D^\fyh^ 
Sb = 0 N Sb2 = 0^i~^) o 

[0099] 'o^#»j^'fef^^2ooi», iij^m^ff ^-mnm5i5tmmW(ik<D^—x 

^^Kff ^-316^ffiV>T, El22(Dff-^^f5o 
[0100] (^r^STl) 

teCfe^, glJM^»ff^ttl6515(D16f@(Dff^^fet{cm»-<--^^>Wf 
-^-(D^-— ^y5/KEgil^!Jx.f^2m^fe?)o ^y^KEggf^2^^, D(Sa 

0, Sa2, SbO, Sb2, Sal, Sa3, Sbl, Sb3) t\ ^H^TC^^i^o *t"5£\ Z.<D$\ 
-Cte\ SaO = 0, Sa2 = 0, Sb = 0, Sb2 = 0^CQ-C\ D(0, O, O, O, Sal, Sa3, Sbl 
, Sb3)^:}ol^TSal, Sa3, Sbl, Sb3^o^fc{il(D16{|S(Dfg^^^-^^^ o 
[0101] (^5/^ST2) 

#ClC D(0, O, O, O, Sal, Sa3, Sbl, Sb3) (Dl6m<D\m*hMc^W&>k#)Z>o - 

[0102] (^5/^°ST3) 
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^-^(T)^.— WyYmfc(D2m?>W&, 4tDmaxit5 0 Z.(DmX\^ D(0, O, O, 1 
, O, O, 0, 0)^D(1, 1, 1, 1, 1, 1, 1, l)(D\m:. ^TDmaxifSo 

A^l ^^^<DT\ ^ib<Dff ^£<£>^— ^REStf <D2fflfii^— #I-Dmaxl: 

[0103] -^LT, ^IJ^tf-f-^^2001^, ^^>(D256^(D^-— ^y5/KSggt(D2^(Dfi:( 

^^^hy5/^)^#c^j^fi:ff^-2oo2^bTm^i-§o 

[0104] ^lj^2003«, mm^mt ^2002%:A£)bU 7*9^*hViy?frb, 'WM^ 

[0105] ^<Dj;5^ff ^■® l mM2oooiz.£ti^ mm^fht^mmm^t^m &t<D*.— 
^y^Heift<D^f+j|Li-;5^^^ 

[0106] Bl21^(D^^^|W|-^^#bT^-ril|23^, ^JfeO^cDff 
[0107] m^#it##:tf-^§P2201{*, ^Dfff ^A(D^^7Vm.m\t ^-308, 318, 

ft ^-BCD^^/P^mm -^-310, 320£AijiU ^^^hy^icm^i-§ff m 



Soft-decision decoder employing eigenvalue of channel matrix in MIMO systems" 
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[0108] m*mmYi&$a2ooi\^ mm^m^mmsis, 517, mmmn^—x'* 

^Kff^-306, 316, m&ttt1rffimm^2202$:AjJbU Mfrt^y^thV^K 

m^wnwik&mwir%-b£mmmma^2002&Mtbz> o 

[0109] Z<D£5icm-%-tl!MM2200iZ.m^Xt±, ^y^^hViyflcM&tttf&M&mW 
ir%£y\z.VfcZ.bK£*), ~&bmvm<&'\±&fa±£^:%Z.b&X%% 0 fc*3, -LfBtfc 

[0110] tLft&m&ni&fflren, &&&^&&m^itm&itt\>>xfflnvjti>K 

fflmjk&%M&izbmmirz>z.btfx%z> 0 zLtu*. m^mmmmK^^xhm 
mxfoZo 
[0112] mmmm5) 

^mmmmxn, ±mjtLmm<Dmsr^nmut^ ^mmx^^yb^m 
m\.xmffim%-j&&timirzmm&ft5iz.foti<>x, xmrn^n^-it 

[0113] mmmm^mmmmn, m20<Db&yxhz> o ^.(Dmmmmx^ —mtux* 

ft?h<Db-r% 0 ^.tc^iwmwKDmmmm-i, m*Dbmxtbz> 0 

[0114] 024^, ^MM(Dnm(DW^t^(Dm^^ir 0 ir^t>^ ®24(D$F-!§-teg&23 

OOte, H20<^^b^l902£LTffll^tl^ o 
[0115] ^f^b§P2300^, (SaO, Sa2)^^fbg|$2302, (Sal, Sa3, Sbl, Sb3)^^b 

§132304, (SbO, Sb2)^f^-{^2306^Wi-^ o ^ffc§R2302, 2304, 2306 
^Vv^/Wf ^-190l£A^U ^^^#^©lf^ht-*f-r^^F^k^ ; a^ ; ff5 
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o 

[0116] -fteb^ (SaO, Sa2)«F#flrfflS2302f3\ ^Vv^/Wf ^1901 ^^tt^tVhS 
aO, Sa2^^bb, ^(DfVhSaO, Sa2<DW-%r4kffi1&2303&titfj1rZ> o (Sal, S 
a3, Sbl, Sb3)iftF-^Hfc|fB2304kJ\ ^fv^/Wt -^1901^^tV§tVhSal, Sa3 
, Sbl, Sb3£r?3F-^U ^(DfVhSal, Sa3, Sbl, Sb3<D^f-^tt#R2305£rEij 
^7i-§o (SbO, Sb2)^^^2306«, -^>^/Vfa^l901^^^tVhSbO 
, Sb2&W-%-ft,U SbO, Sb2(D^^bft#2307^m^-r^)o 

[0117] ±5 ^ Bf^©t:Vh¥^-e^F^kM^Jfei-J;5 icbfer tic £<9, SffilJ-ete 

■So 

[0118] (SaO, Sal, Sa2, Sa3)ft ^-^cg|32308te, SaO, Sa2(D^F^bff fft2303i:, S 
al, Sa3, Sbl, Sb3(D?£^HWtfR2305 t&Atlt^ SaO, Sal, Sa2, Sa3<Dff 

[0119] HMH^, (SbO, Sbl, Sb2, Sb3)ff -5§-£$c£R2310te, Sal, Sa3, Sbl, Sb3(Z) 
^^fbt#^2305£, SbO, Sb2tf*?£^fbf# #2307£^A;^U SbO, Sbl, Sb2 

, sb3(Dff ^3^cU ~^m^i\M^T^^Mt^-i09b\,xtt\t}-irZ>o 

[0120] ^(d, ^oj^^fmt #&gf§ i-s^ft 3se©«^ttw-r5o 

«Sff Bl4(D^*5(9-efc§ 0 ^«300(Dfi ^8^321© 

*^f*, 05(Dt*5<9-e^ o ^Hito^m-era:, ft ^afP32i(D$p^tr>h^jfe 

g|5509^|l|25A(Z)J:5^*^L, fP^fVh^lJ^f|5512^El25B<Z)J;5i-*^L, ± 

[0121] g|25ACO(SaO, Sa2)^^b§|32402^, ^Mit ^A(Dtg^-<— ^^Kff ^50 
8^A^i:U ^^m^i-^^it^-tVhSaO, Sa2£#, ^^f^ff ^A(D$r 
S$^^tVHfl^510^L-Cm^«o 

[0122] g|25B(D(SbO, Sb2) ^^fbg|32405te, &ftfg ^-B<Z>t|^<— ^^Kff ^51 
l^A^U rtt^^-t-S-^-e^^fVhSbO, Sb2<H#, Z.fl^M\t ^=rB(Dik 
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[0123] z<d k:, u^ym^Lxm^tnEW^mA-r^bx, -mtztm b b b jc^ft 
mz.m<ftz>o zxiKMLx, *mn<Dmm<D&5\^ w^yhm^xmrnriEn-^- 

[0124] tia%.X, (SaO, Sa2)3f ^ffcg|52302&U ? (SbO, Sb2)^^bfP2306^J;oT, ( 
Sal, Sa3, Sbl, Sb3)^^-«2305j;(9^^<9fTlEf^(D^V^^-^^f 5£5 
Klr%b. £X)jfr&lA\ ^(DX^iTtLi^ «B#trs*SaO, Sa2, SbO, Sb2^aS ( 9^ 

b^<X^^^b\.xmmmm:-^b\^±.^^b^X^£o\z.t^ 0 
[0125] \.§\%<D^mMM<0^ ^Sa@i!LT«, 16QAMJ;*9^ BI15A, 015B^ 

. EI15A, ®15BCD#^ fS^^ife-f^tVh^ (SaO, Sa2) , (SbO, Sb2)£@ 

mm^m^n^b^x^^o r^t^, jiizE^Bji^^iiioas-e, 64qa 

[0126] 025C(D(Sal, Sa3, Sbl, Sb3)m^^2411{i, giMm^f #515, 
517, mifcWc1k<D<<— ^^Kfl -S§-316, 306^A^£U #IMlf ^£^fi * 

/^^Kft^W!j^^-^y^K{^ii^2m^^§^^T\^^^hy^^^fe, 
[0127] ^KbT^nife(D^{^tb«\ mm<Dftmi-4<Dmmz.Mx.x, u^-^yv^n 
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mm^yh^t^xn^ir^x^Kvt^tKxv), mmmmi-4(D^}^cmK. 
[oi28] ^ct^tvh^b-c, m<v^yh£VhmvniEm±i<D^^w^ikfam&iMir, 

o*«9 m—(Dit ^&±y Y\H ^^tV^ti^Mff \?yY%itbV)Xm¥ri\7tZ>^ K 

[0129] f^^mmmmx^ mmw<Dn^m&m24<D£5iz.m&irz>b&\^ mt 

m<D\t ^M^H5, 025A, g|25B, m25C(Dx^m^ir^m^^^xm 

[0130] m24t(DM^W^m—^^i^X7jk^m26K^^X^^ih^2500i-i, ( 
SaO, Sa2)^F^k§P2302, (Sal, Sa3) #-^§132501, (SbO, Sb2) ^-ljHfrfP2 
306, (Sbl, Sb3)^-^g|$2503^ri-§ o ^g-?£-^$|52302, 2501, 2306, 25 
03te, ^Vv^/Wf -^-190l3rA^U ^^tt#^^^^h^*f«#^t:^SI^ 

[0131] irf^ib, (SaO, Sa2)^^b£|52302«, T^v^/Hf ^1901 f^a-^StVhS 
aO, Sa2£r?3F^fbU ^CDfcVhSaO, Sa2C0^^bff $&2303$:m £lirZ> 0 (Sal, S 
a3)^^bf 132501 -xV^/Hf ^-1901^^^tVhSal, Sa3^J^fbU 
^(DtVhSal, Sa3(D^^bff#2502^m^/i-^o (SbO, Sb2):{f ^f^2306te 
, "T^WMt ^-1901^-g-^tt^tVhSbO, Sb2^J^bU SbO, Sh2(D^^it 
ff#2307^mvOi-§o (Sbl, Sb3)^F^kfP2503f*, ^V^/Hf-^1901^^ 
*v5tf>hSbl, Sb3^£-^fkU ^(DtfVhSbl, Sb3(D^^ff$R2504^m^i- 

[0132] (SaO, Sal, Sa2, Sa3)ff -*§-^»2308J3:, SaO, Sa2(Z)^F^bft^2303i:, S 
al, Sa3<D^^bff #2502£^A;^U SaO, Sal, Sa2, Sa3<Dff ^£$cU 

~n&ft^im<vT^?Ms^-ioibVXMt)irZ> 0 

[0133] IHtfe (SbO, Sbl, Sb2, Sb3)ff ^-^»2310te, Sbl, Sb3(D^^fbfffg2 
504£, SbO, Sb2cD^^bfffR2307^^A^/^b, SbO, Sbl, Sb2, Sb3<Dff # 
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[0134] m^., m27<Dm^m^26oo<Dm)$ : frmm~tz>o m27<Dm ^a$i326oo^, 

H5<7>ff ^«321^1:b^bT, ^^f>h*IJ^509, 512tLT^J^m^ 
2601, 2602^i£}t£>tvCl^ (o^i9, $P^t->h^l^§IS2610^^g|fR507^#C^J 
Sm^2601. 2602£-C«j££iirCl^)ri:i:, S^J^-^2606, 2608^12 

[0135] #Cf[J^m^2601«, ^ffff ^AfDMfe^—X/^m ^508%A£lbU EI2 
6^5o(t^)$|S^tVhSaO, Sa2^oV^#C^IJ^m^-^fV\ ^.ti^X'Omz.^^y 
hSaO, Sa2(Dtf|g^Mff^A(Z)^^tb^$|5^tVMfffft510^bTm^-r^o 

iwhsi^ »j^m^2602tt, mmm^B&mm^—^^m^ii&Atitis 

, Bl26^*D^§P^VhSbO, Sb2^oV>T#C^J^m^-^fV\ rtU£j^#7i£|S 
^tTVhSbO, Sb2(DtflB^fm^B(D^$tb«^tVMt#513^L-Cm^ 

[0136] fg^I'J^§P514, 516J2, ^$^fc§P^tVhff#510, 513^V^T«ff 

^,k£f|lMU |lJ^COft^ft#515, 516^±»IJ^2603^^mi-^ o 
[0137] ±»J^§|52603«, f^f^Mfff ^,£^M5c#<D-<-;*./^K{f ^-316£ 

3, Sbl, Sb3£sjc#)3 0 ^:bT±»IJ^$|S2603», fcVhSal, Sa3£rfcVMt#26 
04^br»IJ^^2606t^m-r^^*^, fcVhSbl, Sb3£rfcVMi#2605 

bvxmmfei&^2608icmmirz> o 

[0138] WlJ^m^§IS2606^, fVhff #2604^WJ^m-^i-§i^t-J: ! 9, ^Hft 

(D^<9fTM<Dtf>Mtlg2607^#So USHHf^ WJ^m-^fP2608{i, tVMf # 

2605^mmmm^ir^tKx^,mmiB^B(DmmriEm(D^yhmm2609^n 

<5o 

[0139] rr-C\ ^Mm^A(D^^$^fcfP^tVHf #510^^Mf ^-A(Dge«9fTIE^(D 

^yhmm2607^mm^mmiE^<Dmmm^A(D^ybmmimmu mmm 

^B<Dfcfe£titc%y^yhmm5i3tmmm^B(Dmm 

&mvmm^ik(Dmmn^B<D\?vhmmKfmi-%o 
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[0140] Z.<D£5i^ m^^mU2600Km^X^ $fflffig.JHR260L 2602^|£}j\ ft 

[oi4i] ^5b\ ^mmmmx^ mt mx^^yvn^no^yv^x^^yv (sai, 

Sa3, Sbl, Sb3)^*)-bT^^b^f5^^oV>Tt^0^b^^, fP^tVh^J^ 

o 

[0142] (^ig(D^B6) 

<9x&% 0 ^.tc^m mm<vMmMf&nm4<Db&<9x&<9, rn^rn ^mm$z2i(D 

[0144] 16QAM(DM/y^^b^|iHife-r^J6^«, ®2<D^{f ^glOOO^M^l 

02, no£, ^!l^.OT28^i-j:5^«^i-tLf^J:v\ 

[0145] B128^*5V^-C, 2701, 2702, 2703{*^hl/v ? ^, 2704, 2705^#te^lm 
SfP[HlS&^L-C*5«9, A^aO, al, a2/^£>, bO, bl, b2, b3^^$tv§ 0 ^VX 
, J^^Kff -*§-^»2706te, bO, bl, b2, b3^A^£U 16QAM(D^t° 
^i/$rff5-i!"e^— ^^^Kif-^2707^#^. o 

[0146] jfcte, ^ff igg^KjfN-oiN-ctftKi-So _B£Ub£5^ «§K<^ff ^@tf> 

^TO&SjfN'i, §|5^tVh^J^§l5509, 512(1115) Kfc5 0 ^fcVh¥lJS§P509£ 
§B^tVh^lJ^$l3512«|WI#(Dl!]^ff5^-r\ r^-e«^^§|5^tVh^J^$l3509 
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[0147] ifp^fcryHwsaj509tt, ^mis^-A&m^—^^is^sos&AtJb^ m 

%.W?*\f1g.&&ft5Z.bteJ:V. W&4tKVmUt\f<yK oi£<9, 028^*5fr5bO, 
[0148] ft-^C 516J3. ft ^g!l»iMf 5o ±S^$|3518«. 

[0149] mmmxhuv^n^mm^n^^vti^t 

[0150] (^ig(D^B7) 

*HJfeo^«-ett, Mryft», &mr>*r*rms2*i£*)^m&<Dmbi, 

[0151] ^fc^^lfeCD^Tii, m^W^^m^±^^tc^(D^^yhmm<D 

[0152] ei2^(d^§b^^iki— «F#sr#LTi^rBi3o»!:, ^mm^MmK^n^mmm 

[0153] ^Hg|S2902J3\ ^fi^/Wf ^2901, A*^t^-1 18^A^l£U 7V- 

-A#^ff -^1 18^Lfc/^oT^Vv^/Wl ^290l£^MU rfl^J;<9#fc-<— ^ 
/^Kff ^-2903?r*4:i5:^2904^mi-§o *£f«2904te, -<-^/^K{f ^29 

03^*sm:^^m^b, ~niz.£vmcmm$nfc^-xs<^ws^2905&mmn 

2906^mi-§o 4aa^2906«, Mfc£;h^-<-^^K{f ^2905^Ji|$t!» 

mmt£¥&teirz.bK£v. m*fc&2907(.m*fc-%c)&m> o mmm^-2907 
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[0154] 7w J»mmm^^,mi7n. m*.t£. m^Ko^—j^mm^mm:^—^ 

[0155] 031^, j£ff|£g2900<Dig-T^^108, 116, 290S^h^\t^fh^M\t^ 

(D7u— j^mmw&^i-o T>^io8frt>m{t znzmmm ^§-a, 7^116^ 

SOfc^^^/V^^v'^/^Ol, 203, 3001t, 7 s ' — ^v^>"/K/V202, 204, 
3002£3r^rf"5o ^fl£®2900te, 8131^^5*71^— -M#/£<£>^iiff #A 

^>V201, 203, 3001 te, ✓■WnyhV^/K a.^— ^7— K, ^UTVTVVOT^ 

[0156] |1|4^(D^§^^|WI— ^^#LT^i-Bl32^, ^HIi(D^^*5ft§^faS 

[0157] i^-e, |l|30(D^lff^S2900^*DV>T, T^^M08ie»£>^ff ^frbSft ^Txa( 
t), 7^^116^£>3£{f $*b5fi ^-SrTxb (t) , TV^2908/^ib^f £tb3ff^- 
&Txc(t)£U Bl32(D^f^e3100^V^, T^T^SOlX^m Lfcff t^Rx 
1 (t) , T^^-311-eg:ff Lfcff ^-^Rx2 (t) , T^^-3105-e§:ff Lfcff t^Rx 
3(t)iU ^-^fiT^^ra-eo^^ft^^tbhlKt), hl2(t), hl3(t) 
, h21 (t) , h22 (t) , h23 (t) , h31 (t) , h32 (t) , h33 (t) t^t, 



/Rxl(t)^ 




fhl l(t) 


hl2(t) 


hl3(t)\ 


/Txa(t)\ 


Rx2(t) 




h2l(t) 


h22(t) 


h23(t) 


Txb(t) 


,Rx3(t) y 




v h31(t) 


h32(t) 


h33(t), 


JxcCt), 



(2) 



[oi58] Mmm ^c<D^-^/v'»t£s^3iom, mmm^^—^^nt ^-306£r 

/v300i^fflv^^^vvM£#tfeU ^.fiK^ntcMmit^c^^^MWi 
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^3io3«, mmm<D^<— ^i/vm ^-3i6£A^u m%.i$. m3ico^u— 

[0159] *fcil^3107«, T^^-3105-e^ff Lfc^ff ft ^-3106^A^i:U Sffff 
^3106^M^^m^ E^m^ifeU ^^j;i9#fc<-^^Kff ^-310 
8^t£f5cfP3109^^mi-§o i»t&C§l$3109J3:, ^^Kff ^-3108^£i£ 

mu ^n\z.xx>m^u^(D^—^^vm^3iio^t}ir^ 0 

[0160] ^pff ^A<Z>^^/VMm^3111te, Wm&$k(D^—^>>nt ^-3110^- 

/^20l^fflv^-c^-r^/^^i)]^^ifeb, r^£9#fc^i§{f^A(D^^/i^lMf 

-^3ii2^ft ^a$P3ii7^^t±ii-§ 0 ^usi^, mmt^B(D?-r*/ummmfe 

§1531 l3te, i^tMi^^-^^Klf -^3llO£rA^£U 0tJx.fi£, 11131^^- 
i^*^^^it^^Mff^B(D^^^m^v'^/^203^fflv^T^ J r^/v^»]^^i 
5£U ^tLi-J; t 9#fc^Mff-^B(D^^/V^l!]ff-^-3114^ff^-M»P3117^^ 

^Kff ^-3110^A^U 09;tti. H3KD^lx-^«^^^oit§^ff ^-C(D^ 

cD^^/l^UMf -5§-3 1 1 6<Hf ^^3 1 1 7 ^ So 
[0161] ft -^M3117«:, i£fcf&Cfl<D-<— ;*/^K{f ^306, 316, 3110, MMit^ 
A<D^-r^/l^iMf-^308, 318, 3112, ^M\t^B(D^-^^/V^m\m^310^ 32 
0, 3114, mM\m^C(D^^;V^mit^3102, 3104, 3116£A^£U Zitlb%: 

ft -^-322, ^Mff ^-B^^Vv^^/Hf ^-323, ggUff ^-Ctf^Vv^/Wf ^31 182r 

[0162] ft ^-mm^3117(D— 0(D«^!)^H33^i- 0 Sfcff ^S$|33117(DSlJ®* 
£E»H34{^i- 0 
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[0163] $fcTia33<D«*&fc:ov^Tfawi-5o M5b(DttJ£M&\zft—nttttLX7frtm 

33fC£l^C. ft ^ag|33117(D§P^>hM§P3230(D^il$P3201«, 
^A<D7-^*/VmW}it^308, 318, 3112, ^ffff -^B<D^-^/l^iMf ^310, 
320, 3114, ^l^fs-^-CO^-r^/V^llbfs-^-3102, 3104, 3116, i£i£i5c^<^ 
-^^Kft-^306, 316, 3110£rAvOi:U (2) 5£^oV mtMfi^Mlf ^ 
MMSE (Minimum Mean Square Error) IH^^T5wi:"C, i^ftff ^Txa (t) , Txb (t) 
, Txc(t)CD*i^fs^#§o ^HtgR3201 ^(Dj;5^bT#«Mff ^A?>t£/£ 
^/^^Kff^-508^^tVh^lJ^fP509^, ^Mff^-B(Dti^:-<— ^^VKff 
^-51 l^^>bflJS^512^, ^rC(Dm^— X^Kff ^-3207^$|S^ 

tVh^lJ^$|33208^^m«o i^tVHW/^509, 512, 3208 Mfc^ 
tf>Ht$R510, 512, 3209^tm-r&o 
[0164] gP^fVh^J^g|3509, 512, 3208<D§P^fVh^Jfe«, #!lxJi, ^1^£^16 
QAMOf^, Ji^b^Bl9B^EIllB(Z)^fe^«ffli-§^<k-e|l?i.-e^o H^t- 

, qpskw^, ^x.«gi29(Dj;5^^tt^T5^^-elim-e^So 



[0165] M^ST^^-d^NB#^^ff $^fc3o(D16QAM{f ^-^Sff Lfc^-^, 16X1 
6X16 =4096f@(D^Mff^^# ; &i-§'^^§o ^tVh^lJ^509, 512 
, 3208-e}«ffff ^-A, B, C^-€n^oV>T2tVh^lJ^i-^^, ft ^gij 
M§R514, 516, 3210W4096j@<D#lMf§ ^,£/^4096/4/4/4 = 64fi<D#| 
ttm^J^M^tl^o io-C, ±«tJ^fP3212-ef*, 64{@<D#|«{f -^C^fc 

^^T5^i-C, ^I^t^A, ^lift-^B, ^Mft^-C^gft-rV^/Hf -^-322, 3 
23, 3213£#5^^5 0 

[0166] r»j;5^b-c, ^ft r^^#:2, sff r^-rm. mmm^mwm<Dt^tm 
mmri^r^m. ^mr^^m. mm mmm ^mvt^^^x^ m> 
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V^ff -xVv^/Wf ^322, 323, 3213^^t^X^ 0 
[0167] mz., El34<D«;^o^TfM-t-3o m34b<DftfoMftKm-m^r&tflsX^ 

[0168] »Pf|3330m, m%lt ¥rA<D^^/V^M\t ^-308, 318, 3112, WMit^rB 

320, 3114, mMim ^C(D^^;vm.Wiit ^3102, 31 

04, 3ii6^A^i:u mzsz. ^m^A(D^mm^m, mmm^-B^mm 

^^^tv^flJ^^f^^v^J:5^v^5J:5^, $iJWt#3302^m^-r^o 

[oi69] Mz-is, mmm^A(D^mmRmm&m^£fa<>±h<Dbirz> 0 -r^t, mmm 

fB^C<Dg^tVh¥lJ^3208«:, -?r^tb2lf5/h^JS-r^J:5^f|jlJ^$tb^o 
T, ft ^,|iJMSR514, 516, 3210te, ^ITO -^A(D^$^cOfcVh(o*i9^(D 

fc2t>h£ffll^C, 4096iH|(Df^Mff^^4096/4/4 = 256^|i|(Df^Mff^^ 

f|iJMi-§o ±S¥0CT32i2-e«, 256fS<^^Mff ^-^>i:^4fei5cm^-<-^^^K 
ft ^o^^^y^M:^, l^of^Mff ^^«9, tfeiSfctr^-c, 

ft -5§A, ^fSff ^B, mmis ^rC(D^m ^fv^/Wf ^322, 323, 3213^#§ 0 
[0170] -^O^ft p n pfC^S^VT, ^(D^fSfi ^-(D^^Vh^ff 

vh%m^&mmzm\^Wr&titmvx mx.&m33<D x^tmmtitm^x) , - 
^tm^mm^<D^^m^4^Mm^n^tmx^x^Kf^ 0 
[0171] o*«9, mmK±x<Dmmm^<Dm#}fvhmmi&%:&m^x^ mmt ^&&mm 
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[0172] fr<L,x*mM<Dtei&fc£tir£, &$m& D B pSf i-x^v-c, m^umm 
*B5i4, 516, 32iox<Dmmt^&mmz.. &<?>&wti5-&<?>M&&yh&m\^fr 

f§^322, 323, 3213£#5^£^-e#5<£5&-&5 0 
[0173] 3&*3*|Ufe0^ti-ett % Sff D B Dl©^7^-^iLt, ^fll#^^fflV^i^ 

[0174] *^Hifeo^H-e», 2o(D^ff ^(D^ft&yh&mfeirzm^^xn 

wvtitiK i^(DmmiB^(D^n^iyh^mmL-xhmm^mmir^t^x^ 0 
[0175] $e>^ w^yhti^xm^^yhm^m^m^mmniiLKx^m^^ k 

[0176] oi£<9, #ggf9ff p r p« i-S^^T, $IJW3301^J;oT, ft -^Hfo^M 

514, 516, 32iox(Dm-%-&mm^ ^mm\t^(D^\fyY^m\fyYm\^^ 
mmirzb. —mbm*>*m&<D&}t*$tfc ^>^/wt ^-322, 323, 32i3£#s^ 

[0177] &fc&mM<D]&1&vtZ, ^MyJ^b\^xiQQAm^m\^tzM^\^\^xmm\^tz. 

$\m<Dmmtt&m\<^M&xhmm<D®&&n%^b&x%z> 0 
[0178] *fc^^ife(D^-ef*, mmTy-y-rm, mtriy^m, mmmmmwm 

2)<DW&i<i)£<mmirz>z.b&x%z> 0 Mx-&, mmr>^m.2. ^mr^^m 
, mmmmmwm2(Dm^-ia-i. wmm^rAo^mm^mm. > m^m^^m 
mwmm<Db%^ mmm^-AKM^x^^yh^y^yh^m^u mmm^mz. 
^•bT^*ll^vhfc^v^«ol^v^(D^^|J^^fv\ ^<D^ ±&m^n^bxm 
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[0179] ^K^mmmmx^ w^t^n^^m^^m^nm^ittK mmriEn 
&x%z> 0 

[oi8o] mwz. mmm^A, mm\t ^-b<d% p^vh^su ^.<dm^ vh&m\ *xm 

AB 

AC 

BC AB AC 

BC 

?Mt ^-322, 323, 3213^#§J:5{-^&^fflV^Tt>J:V\ 

[0181] $f,(c^a^-^ 3 y^tTo^, ^ito^^tftWUh, «|^ff -^-(D^ 

^"fefi. #^#l»3201 (m34)XMMSE&ft?£?KlrZ>b, Wm^mfhtzWO 
mm\^<D^m T^VZMt -^-322. 323. 3213^#5r<^^;5^^^o;/c 0 
[0182] (^ii(D?f^8) 

_h^bfc^jfe(D^ i xnmmjf^i 6qam<d tt© i ^yh^mm^m 
9b) ^ov^TffcKbrc^, ^jg<D^flg-e«, m%m&nz>z-t& 

X%% 1 tVh^^lJS^t-OV >Tta^-t-5 0 
[0183] 035^ 16QAM(Dff ^-^Eg^^mff ^-(Dff ^-^(D— ^^i" 0 3401 
^ib3416tel6QAM£>ff ^ (#lMff ^Ltfe^ 3417^Sff ft 
^(Sff ^)^L-CV^§ 0 */c035-Cte, ft ^3401^^3416(D4tf>h(D|K# 
(SO, SI, S2, S3)^0#^L-Cl^o 

[0184] ^mmmm.(Di\f^Y(Dtv^yyn^mx\t, m^mz., ^mm ^-com^&z 

417^16QAM(^ff ^-^3401^^3416i!(D^-— ^y^Kffggl^fe, fltyhCD^— ^ 
y^K^^^§16QAM(Dff^^^^^^(Dff^^^$^4tVh^^^§ 0 
Bl35(D^!|-e«, ^f^3417^<Z)^/J^— ^y^KSggl^m^^bTff ^3407 
#M£m£;Tu -^©ff ^-^3407-e^$^41f>h(DtVh?!j^LT(S0, SI, S2, S3) 
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= (l, l, l, D&jft&Zo 
[0185] 4tVMso, si, S2, S3)(D^n^riKMU SXT(DXd^— ^y^KEEUt 

[0186] tf^hSO^bT'V'/^^ofctfTC, fVh^lJ(SO, SI, S2, S3)<Z)SO(D^g^"O w 
^ri^ff ^^^i-^o ^^J^LT, ft ^-,£3401, 3402. 3405, 3406, 34 
09, 3410. 3413, 3414^#^tLSo ^LT, rtV^8o(Dff ^,^{1^341 7i: 

min, SO 

[0187] IHtfe Sl^LT"l"^^ofc<Z)-t:\ f>h^J(S0, SI, S2, S3) (DSKD&miZ." 
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